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TASK 2 DRAFT REPORT 

ADDITIONAL DATA ACQUISITION AND INTERPRETATION 

DEL AMO HAZARDOUS WASTE SITE 

LOS ANGELES, CALIFORNIA 

EXECUTIVE SUMMARY 

The Del Amo Hazardous Waste site, which is the subject of 
this investigation, is a fenced-in, 200 feet wide by 600 
feet long parcel in Los Angeles, California. It is located 
between Vermont arrd- Normand ie Avenues and south of Del Amo 
Boulevard. This ·report provides the deliverables under Task 
2 of the feasibility study for the site. The investigations 
undertaken and reported herein were described in a Sampling 
Work Plan dated 29 August 1985, and subsequently modified as 
the implementation progressed. Major revisions were the 
inclusion of soil gas investigation and revisions to the 
deep (Gage) aquifer well installation program. 

The site is part of a former chemical manufacturing 
facility. Plants at the site manufactured styrene, co­
polymer, and butadiene among other compounds. Wastes from 
these manufacturing operations were disposed in two "bogs" 
at the site from about 1942 through 1·969. The western part 
of one pit from Bog 11 (Pit' lC) and the six pits of Bog #2 
(Pits 2A through 2F) are within the site boundaries 
investigated. A previous investigation by Dames and Moore 
(1984) characterized the wastes and soils underlying these 
pits. They were id.entified to contain high concentrations. 
of volatile aromatic compounds (benzene, ethylbenzene, 
toluene and xylene) and variable concentrations of 
polynuclear aromatics (phenanthrene, naphthalene, 
anthracene, fluoranthene, pyrene and styrene). Heavy metals 
were not found in concentrations considered toxic. 

This · investigation included the sampling and laboratory 
analyses from 13 on-site locations to evaluate the lateral 
extent of contaminant migration from the pits. Sampling 
locations were along seven north-south traverses and 
samples were generally collected at about 8 foot intervals 
to a depth of 57-1/2 feet. Samples were analyzed for 
polynuclear aromatics and volatile aromatics. Also, a soil 
gas survey was undertaken at 23 locations along 4 
traverses. Gas samples were collected at depths of 4, 8, 12 
and, in some cases, 16 foot depths and analyzed in the field 
using a gas chromatograph. 
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TABLE 4 

LOCATION Of SAMPLES ANALYZED FOR BACKGROUND 

Depth Below Ground OVA Reading 
Sam121e Location Surface, ft 22m 

Well Pl 6 0 
Well Pl 25 0 
Well P3 9 \ 0 
Well PJ 45 

\ 
1 

Well Gl 10 0 
Well Gl 20.5 0 
Well G2 49 0 
Well G2 65 0 

Notes: 

1. All background samples were analyzed in the laboratory for 
polynuclear aromatic hydrocarbons in accordance with EPA 
Method 8310. None were detected • 

• 
2. Sampling locations are presented in figure 6 • 

·~ 
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Well No. 

PI 

P2 

P3 

Construct I on 

Date 

10-20-86 

lo-09-86 

11-14-86 

Gl 02-18-~ 

G2 ' 02-26-87 

-_ - -·' ~- ' 

• ·~ . ..>I ' •. 

Elevation 

ot Top ot 

Casing IMSU 

l5.12 

29.H 

26.75 

TABLE 9 

DETAILS OF WELL CONSTRUCTION 

Depth to 

Bott0111 of 

Screen !Feet) 

80 

75-112 

95 

90 

92 

Length of 

Screen 

(feet I 

20 

20 

10 

10 

10 

Slot L-gtll 

Size of Solid 

~ Casing 

o.o1 60 

0.02 55-1/2 

o.o1 85 

o.o1 80 

o.o1 82 

Deptll to Type of 

Top of Filter Thlck"es 

Filter Pack Pack of Se~• 

55 120 5 
Sand 

51 

80 

75 

H-112 

ll 
Lon star 

Sand 

130 
Sand 

120 -
Sa no 

120 

San<! 

5 

IJ 

5 

4 
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Well No. 
(Sampling Date) 

Pl ( 11/4/86) 

P2 ( 3/2/87) 

P4 (3/2/87) 

P3 (3/5/87) 

Gl ( 3/2/87) 

G3 (3/2/87) 

G2 (3/3/87) 

DMl (3/6/87) 

DM4 (3/6/87) 

DM2 (3/9/87) 

OM3 (3/9/87) 
~~---- ~~-·-

TABLE 15 

SUMMARY OF VOLATILE ORGANICS 
ANALYSES ON WATER SAMPLES 

(EPA METHOD 624) 

Dilution 
Factor 

100 

1000 

1000 

.1 

1 

1 

1 

5000 

1000 

5000 

100 

Compounds Detected 
(concentration in ug/1) 

See Note 1. Benzene (700,000); 
Chlorobenzene (300,000); Ethyl­
benzene (300,000); Total Xylenes 
(140,000) 

Benzene (150,000) 

Benzene (160,000) 

Acetone (23); Benzene (3); Ethyl­
benzene ( 1) 

Chloroform (1) 

Chloroform (1); Benzene (1); MIBK 
(TR); Toluene (2); Ethylbenzene 
(1); Total Xylenes (1) 

None Detected 

Benzene (1,600,000) [152,500 to 
750,000) 

Benzene (380,000) 

Benzene (240,000) [350) 

,,- _r_,~-~-~· +' ·;_~~_,--~,: ~:. -. 
,, 

Benzene (5,200) [2600 to 9600); 
Toluene ( 300) [7 I 

__ , ~5 - ( 3/2/87) 

PS (3/5/87) 

OMS (3/9/87) 

Notes: 

1 

1 

100 

Methylene Chloride (42); Benzene 
(2) 

Chloroform (4); Benzene (2); 
Ethylbenzene (1) 

None Detected. See Note 5. 

1. Sample of floating product from Well P1 wa~ analyzed. An E?~ 
Method 418.1 analysis indicator sample contained 78.9 perce~~ 
petroleum hydrocarbons. 

2. TR-Trace. 
3. MIBK-4-Methyl-2-Pentanone. 
4. Whpre appropriate average or the range of results fro~ 1984 Ja~0s and Moore analyses are indicated in square brackets. 
5. Initially, ATI reported the presence of Trans-1-2, Dichlor-~et~c:.•c, 

Trichloroethene, and benzene for this sample in their re;:J:.>rt ~; -· 70306403, see Appendix B. Upon further invest1gation, a re~:se~ 
report was submitted on lG April 1987. 

---- -- --- ---

'0' 
1'\)· 

0' -t-:·. 
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Well No. 

TABLE 16 

SUMMARY OF SEMI-VOLATILE ORGANICS 
ANALYSES ON WATER SAMPLES 

(EPA METHOD 625) 

(Sameling Date) 
Dilution 

Factor 
Compounds Detected 

(concentration in ug/1) 

Pl ( 11/4/86) 

P2 (3/2/87) 

P4 (3/2/87) 

p) (3/6/87) 

Gl (3/2/87) 

G3 (3/2/87) 

G2 (3/3/87) 

DMl (3/6/87) 

. ;,_ 

: ~,-, -(~ ~--

2 

2 

2 

2 

2 

2 

2 

See Note 1 

Butylbenzylphthalate (TR)\ 

Butylbenzylphthalate (TR) ;\ Bis 
(2-Ethylhexyl); Phthalate ~TR) 

None Detected 

Bis (2-Et~ylhexylli Phthalate (8) 

Bis (2-Ethy!hexyl); Phthalate 
i25) 

Bis (2-Ethylhexyl); Phthalate 
(TR) 

Phenol (86) [865]; Benzyl ,;lcohol 
(27): 2-Nitrophenol (17) [26]; 
Napthalene (TR l [ 24]: 4- · 
Nitrophenol (TR) 

.- ~'> ..:-.:-
DM4 (3/6/87) 2 Phenol (88): Benzyl Alcohol (26); 

2-Nitrophenol (18); Napthalene 
(TR) 

1 Sec Note 2. Napthalene (66) 

1 See Note 2. Napth~lene (6.8) 
[4): Acenapthene (1.3); Benzo (K) 
Fluoranthene (1.~) 

2 None Detected 

2 None Detect~d 

1 See Note 2. None Detected 

1. Sample of fluid taken from Well Pl was of the floating 
product and it was not analyzed for se~i-volatile 
organics. 

2. These analyses were conducted using high perf8rnance 
liquid chromatography in accordance with EPA Meth0~ GlO. 

3. Where appropriate average or the range of results fron 
1984 Dames and Moore analyses are indicated in s~uare 
brackets. 

-· ~'l 

~ 
.;: 

--

'tJ 
~ 
~ 
(J 

0-· 
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TABLE 17 

SUMMARY Of LABORATORY ANALYSES ON SAMPLES OF DRILLING FLUID 

Sample 

Well PlA 

Well G2A 

Notes: 

Description of Compounds 
(Concentration in mg/kg) 

Chloroform (5,U): Bromodichloromethane (10,5): 
Dtbromochloromethane (15, 10). 

Trace concentrations of Methylene Chloride, 
Acetone, Toluene, Ethylbenzene and Total Xylenes: 
di-n-octyl phthalate (0.88). 

1. All compounds detected are identified. 

2. At Well PlA two samples were analyzed. 

3. For one sample at Well PIA, methylene chloride was also 
detected at 30 mg/kg and it was also found in trace 
concentrations in the reagent blank. 

4. Miscellaneous unknown phthalate esters were also identified 
in the reagent blank for the Well G2A analysis. 

5. U = Undetected. 

'­
~--:- -. 

BOE-CS-0177827 



ttl 
0 
m 
0 
en 
6 .... 
...... ...... 
OQ 
N 
OQ 

·' 

,•'''\' '-' 
, I. ','~!, ,•_ ~: 1: )·' ._;, I 1 o' '., I ', ,'1; ,''I I'· 

.. ..,. .. .!P.'I .... _.,. -~'> ~ ·~ '~ ~~or:cJr•. 
:I'M·':~~-~._.·,;,''./~, •• ,~}::-~ ... --:~:·\~ ~I·~ ~;;,·~_,:'.:·';~.1·. l'c'·~i]'<"J- 4'.~'''1·:, 1/ ·,1~·. 

l
~~·r:.',,, .·'r'",x'~4i~w:;~,.-~i£i'·:;:Q;J~~~: .. ~~~i\~·i·\ii!l~f~u~~i . ~:lr:':{,~i. :i:#·--a.~ ~~.:~~J~~j;j~~~~··~'f\l,''l~~i', 44 .. ~: ,·· .~~I .. :,1:~~~~...,1 ~' ' 

! -·· 
I 

Project: 

Project No. 

... ~ ~ ,.. 
t t t t 
~ "' "' "' ~ ~ ~ ~ 
'( 'II( '( 'I( 

~ ~ ~ ~ 
~ LW. :'\ r flt1ww l'tM 

• • 1 \e fl' 1132 76411 • • 
11-»4 ------------r ~-;;;;;; 
.... 3 . ' 

.... , -11-111{-J ..... , .. 2·1 i 
c:.tH 

CE:i~· :.20 II 2C ·~(E) IC II ' 

...... , .... , I 
~·2 ! ...... , •:nu .,., 

i rR•ilrwc 
-· J .1'. .. . ~-.n~-~ · . .~. .. tt1it . . t 

"tKkl 

._. Feta "J · ._. ._. .. .... -

.... .... .... 
~ ~ ~ 

~ ~ ~ DEL AMJ BOU.EVARD 
~ ~ ~ 
"( oq "( 

~ ~ ~ 

0 100 200 
l -~ '1 

NOTES: 1. Sketch Adlptld From Damn and Moore 
Repon, 1984. 

SCALE. f"t 

DEL AMO 
41962A 

IIIII • a w-

2. Boring locations Measured From FtnCI 
Cor,.n. 

3. Onignation in Shaded Artll Reftr to 
Pat Not. 

APPROXIMATE LOCATION OF ON-SITE BORINGS 
Fig. 

2 

WOOOWAAD-CL Y Dl COMWL TANTI 

·-· ''~-. '.J 0 g J ,.- ... . ,,)~~~3'". ',f%~_ .,_ -.·I 't£ .,. - ~ ~t 
•. ,., .'!\., JJ, . - _.j l' 

. .• · C•' ,,,,..., •' . ' o, 

. ' . ··~ i~: ;;,.;:,;, __ ·-·····-- ., . ' "'.... - ' ,, 

-=sa;ue£heez;;wJ4+~-t¥&1i»M !¥1"" ... 



• 

.i 
J 

........... ::C::;;J:- z == :~! ' - ~ 

0 

! 
'i 

I II 
I ~ 
~ ' 
J 

I 
.. 

. I 
l• n >! 

\ 

\ 

• 
~ 
I 

11 &: 

ill . ·i ~ 
& 

! 
l ! 

J 

BOE-CS-0177829 



Elevation of Top of C..ing 
32.83 f .. t abaft MSL 

L1 

Traffic Rated Christy Box 
Mounted Flulh With Surt.c:e 

,:::.. w.---- Below Ground Well Protector with Lodl 

-----Di-'• end Type of C.ting • 
4-inch Sch-.la 40. Thrudld PVC 

IIIli.,_ ____ Type of 8ec:kfill around C..ing • 
Cernent/&.ntonita Grout 

,..,t--r-
~ 1-----Thid<nea and Type of Seal • 6 feet. 
t% 1(,-indl VolciiY Tablet 
1/: Depth to Top of Filter Pad< • 55 feet 

J----------t .. :: '"= ), 

~:{~ r·~·I-----Type of Filter Peck • 1¢20 Sand 

L2 

t; ~2~··~;~~: -----:---ScrHn/Siot Size • 0.01 inch 

.:~ i-: /-
r- ~= ). ), ~= .) Diameter. Type, and Left9lh of ScrHn • 
::: ~-~-..... ,_1-----.._indl, Stainless Stnl, Johnson ~n. 20 fHt 

~·~~~~''' .. ___ Depth to Bottom of Sc:reen • 80 feet 

1-----------.....lo'-· i.;· -...._;;.;~, ____ Depth to Bottom of Borin11 • 82 feet 

L1 • 60 fHt 

L2 • 20 fnt 

L3 • 82 feet 

.,.,.,._--4.,~<+--1 -- Diameter of Bori"ll • Approximetefy 10-inch 

WOODWAIIIO-ClYO( COf$JllA"TS 

0• 
N· I 

::J 
-~t~~~J 
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Ele¥11tion of Top of C11ing 
35.12 tnt ebove MSL 

L1 

ll 

l2 

Tr1ffic Alted Chrilty 8011 
Mounted flulh With Surfllol 

141--- Bilow Ground Will Prot.c:tor wlttl lode 

l<llilf----- D~er end Type of Cnil'lll • 
4-indl Schedule 40. Thnlldecl PVC 

I!OGit----- Type of Beck fill 1nM1nd Celina • 
Cement/Bentonite Grout 

~---Thidtnea end Type of Seel • 
5 flit, 16nc:h Volcley T8blet 

+----- Type of Filter Peck • It 3 l~tr Sind 

~*-___ Dilmeter, Type, 1nd llnV!h of Scr"n • 
4-inctl St1inln1 St"l, John-., 20 f"t 

14------ Depth to Bottom of Scrttn • 75.5 '"' 

I 
I 

I 
I 

'------------......J.....,.-~L..---- Depth to Bonom of Boring • 711 '"' 

l1 • 55.5 fHt 

l2. 20 '"t 
ll • BO teet• 

DEL AMO 
41962A 

.,_1•--•*1----D••meter of Boring • Approximetlly 10-u-.ch 

WELL CONSTRUCTION DETAILS ftg. 
WELL NO. P2 8 

BOE-CS-0177831 



--il 
Ll 
(I 
(I 

OJ 
0 
0 
0 
0 
0 

LJ 

'f'Oiect: 
Projtet No. 

Elevttlon of Top of Ctli"' 
29.33 feet tbove MSL 

L1 

L2 

-
---- Treffic Atted Chrifty Bo• 

Mounted Fluth Wi1h SurfiiCI 

~ .,._ ___ Bilow Ground Well Protector with Lock 

~~---- Ditmetet" ...cl Type of C..ing • 

"'"":: -_ 
~-

4-inch, Schedule 40. 11lfteded PVC 
10'-65'1 4-inch Steinl- St"l 165'-85'1 

~---- Type of Bedcfill eround Celint • 
Cement/Bentonite Grout 

•--- Thick.-. end Type of Seal • 
10 '"'· %-inch Volclay Tablet 
Depth to Top of Filter P1dl • 80 feet 

~-t--1------Tvpe of Filter Peck • #20S.nd -_ 
~- :· =- :_ 
~H------ Screen/Slot Size • 0.01 inch 

· .. · ~-=-: 
Di~meter, Type end Le"fth of Scrttn • 
4 inch, St1inlen St .. l, JohntOn Scre1n, 10 feet 

~ui_/ ~:~:::-_,J.-e;--- Depth to 8onom of Screen • gs fee1 

'-----------_Jt..;,;.··.,.-.;;;.:-,;;;·.-OJ· L..e---- Depth to Bonom of 80fint • 96 f"t 

L1 • 85 feet 

L2 • 10 feet 

L3 • 95 feet 

DEL AMO 
41962A 

Oilmeter of Borint • AI)Ofoximlttly 10-inch 

WELL CONSTRUCTION DETAILS 
WELL NO. P3 9 

BOE-CS-0177832 



Elevetion of Top of Ca•lna 
34.33 feet above MSL 

Traffic Altlld Christy Bo,r 
Mounted FIUih With Surfloe 

Cap__/ 

;:::z: .,.. ____ lltlow Ground Well ProtectOr with lock 

l1 

L2 

f----- Diemetar and Type of C.ing • 
4-indl, Sd!edula 40, Thrwdld PVC 

_____ Type of Bedlfill around Ca•ina • 
Cement, Bentonite Grout 

t--r-
1+---Thidtness 1nd Type of S11l • 4 fwet. 

%-inch VoldiV Tlbllt 
~~..._Depth to Top of filttr Pack • 71~ F"t 

~-------~.::~ ::~-.-
-:~.- -_ · . 

Pluv----"' 

.... . ·:. 
···. ··:..:·t-iollf-----­
.. ~--->"; 

b.~:::-/: 

Type of Filter Padc • 120 Sind 

:;:.~~:;;: 
)1--:=_: ~-~· .... ,. 

·. -.: .. ··.- ;-: . 
. ·. - •. 

Screen/Slot Size • 0.01 inch 

Diameter. Type. and Length of ScrHn • 
4-indl Stainleu St"l· Johnson, 10 f"t 

'------------'L-...;""'".......,1.4--- Depth to Bo«om of Boring • 203 feet 

l1 • 82 fM 

l2. 10 fM 

LJ • 100 feet 

It--,._---i.,M-1--- Diameter of Boring • Approximattly 1C}indl 

DEL AMO 
41962A 

NOTE: 8ori"9 w11 baddilled with c.ment, bentonite 
grout from 20J feet to 92 fNt. 

WELL CONSTRUCTION DETAILS 
WELL NO. G2 

F~g. 

10 

'llfOOO'IIIAII G-el Y ot C~ l T A~j T1 

BOE-CS-0177833 



Elnetion of Top of C.sing 
28.76 fut ebove MSL 

Cep-/ 

L1 

TreHic Rettd Chriny Box 

;t: .., ___ Below Ground Well 
Protector with Lock 

ltll!----- Diameter end Type of Clling • 
4-inch Schedule 40 Threedld PVC 

~1----- Type of Bec:tcfill eround Clling • 
Ceinent, Bentonite Grout 

v ... ,.~~r ~ ~ 1----Thidcnns end Type of S.ll • 5 fHt, 
') ~ 'Ia inch Voldey Teblets 
G Depth to Top of Filter Pedt • 75 feet 

1----------~_.1-.--1 --~---

L2 

:'.· :::- ::: 
~1-----Type of Filter Peck • #20 S.nd 

Screen/Slot Sill • 0.01 inch 

- ·:. 

=: .. ~ ~~:: 

/:~=A 
·':_·:.: ._: "_ .• :.·:·_,.__ ___ Olemeter, Type, end Length of ScrHn • 

4-inch, neinlen stHI, Johnson, 10 fftt 
·.·:· -- ·_:-:.-- ·: 

./ ~-··· _::.· ..;.:_··_,,_· J.o,....,...----Depth to Bottom of ScrHn • 90 fwet 

_______ ,_1 u_11_-_-_-_-_-_'.....J,~~-· .. ;o..;..V. ..... :.J· ~--Depth to Bottom of Boring • 100 fftt 

L1 • ·ao '"t 
l2 - 90 fftl 

LJ • 100 fftl 

DEL AMO 
41962A 

... ,,..._---1 • .,.11----Ditmeter of Boring • Approximetely 10· inch 

WELL CONSTRUCTION DETAILS 
WELL NO. G1 

Feg. 

11 

WOOOWA"G-Cl YO£ COHSULTANTS 

0' i 

I~· I 
~:J 

~#~a£~\ 
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6.0 CONCLUSIONS/RECOM~ENOATIONS 

Based on available information, it does not seem likely that contami­

nation from the site will affect the wate:r quality of deeper potable water 

bearing zones. It is assumed that contaminants percolating through the 

unsaturated zone below the site will rrove slowly and eventually mfx with 

water perched above the Bellflower aquiclude. Due to the confirling pro­

perties of this aquiclude, it is unlikely that conta11inants will migrate 

vertically beyond this zone, l"o,.;ever, this conclusion can only be based on 

generalized hydrogeolic data discussed in this report. Contaminant movement 

in the perched aquifer will be speculative until a more site-specific sub­

surface investigation is conducted. 

Further work should address the vertical extent of soi 1 contamination 

and the verlical and areal extent of groundwater contamination within the 

perched aquifer overlying the Bellflower aquiclude and the Gage aquifer. 

Installation of monitoring wells and collection of borehole-soil samples for 

qual itat tve analyses wi 11 be necessary to identify the extent of contami­

nation. Drilling of boreholes and wells will also aid in characterizing the 

percolative and permeable properties of soils controlling vertical cont~~i­

nant movement through the unsc~turated zone. Furthermore, the groundwater 

floN direct ion and dynamic parameters of the saturated perched zone should 

be determined with these newly constructec wells. This information will 

allaN a determination of expected trends of c3ntaminant movement. 

In addition to monitoring wl!lls, it is recom,.,ended that one well be 

drilled through the Bellflower aquiclude to the Gaqe to deter~ine the act~al 

nature and, thickness and per~T.eabil ity of the sP.di:r~nts that inhibit .;eer 

migration of contaminants. This well sh::u11 be constructed to ir.sure that 

the perforated screen within the Gage forr.~c:tion is isolated from the ur;>er 

deposits of the perched aquifer. If on-site work indicates subsurface 

lateral movement of contaminated groundw3ter, further charactcriz3tion of 

the perched and Gage aquifers will be nE't:l",<ary (i.e., '"rnpling of existir.q 

wells, additional ~XJnitcring ·,;cil installati:··,). 

-13-
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Table 2-3 

Summary of Analytical Results for Pond 1A 

Compound 

Naphthalene 
Phenanthrene 
Fluorene 
Pyrene 
Acenapthylene 
1-Ethyl-2-•ethylbenzene 
1,1'-Biphenyl 
Fluoranthene 
Acenaphthene 
2-methylnapthalene 
1-methylnapthalene 
Styrene 
Polystrene 
Anthracene 
1,2-Benzanthracene 
Chrysene 
Indene 
Hethlindenes 
Dimethylnaphthaiene 
2,3-Dihydroindene 
Ethylbenezene 
1,4-Diethylbenzene 
Polymethylstyrene 
Benzo(a)Anthracene 
Triethylbenzene 
Chro•iu• 
Copper 
C8dlliUII 

~Nickel 

Lead '' 
Zinc'- oc_ 

Arsenic 
Barium- ~ 

Cobalt ~ 

Seleniu11 
1,3-Diethylbenzene 
Dihydroacenapthene 
Phenalene 

Range (ppm) 

0-16,000 
0-13,000 
0-2,290 
0-2,350 
0-2,940 
0-130 
0-250 
0-966 
0-1,520 
0-590 
0-350 
0-.540 
0-500 
0-628 
0-402 
0-352 
0-220 
0-810 
0-250 
0-110 
0-140 
0-93 
0-97 
0-51 
0-66 
0-18 

.0-25 
less than 1 
0-17 
0-17 
0-106 
0-18 
0-124 
0-18 
0-17 
H 
H 
H 

H • major component, but not quantified during laboratory analyses. 

Note: Pond 1A has been excavated by Vestern Vaste Industries and does 
not currently contain these compounds. These compounds are listed 
to give an indication of the types of compounds that may exist in 
Ponds 1B and 1C. 

Source: Reviev of DOHS files, based upon past sampling programs undertaken 
by Vestern Vaste Industries (Voodward-Clyde Consultants 1985). 
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Table 2-4 

Summary of Analytical Results for Pond 18 

Species Detected 

Pond 18 Vaste 
(7.5 foot depth) 

Concentration (ug/g) 

Xylene 
Benzene 
c3 substituted benzene 
1H-indene 
1-Hethyl naphthalene 
2-Hethyl naphthalene 
Biphenyl 
Acenaphthene 
Phenanthrene-4-methyl 
Phenyl naphthalene 
Styrens 
Xylene 
Ethyl benzene 
Toluene 
Naphthalene 
Phenanthrene 
Pyrene 
Acenaphthene 
Fluoranthene 
Benzo(a)anthracene 
Chrysene 
Acenaphtbylene 
1-Hethyl indene 
9H-fluorene-1-methyl 
Bexanedioic acid dioctyl ester 
Fluorene 

520 
153 
88 

740 
570 
590 
310 
160 

79 
38 

1400 
170 

1200 
360 
890 
340. 
150 

81 
36 

6 
26 

250 

Pond 18 Soil 
(45 foot depth) 

Concentration (ug/1) 

500 
670 

900 
310 
260 

50 
36 

660 

2100 
320 
950 
230 

95 
50 
30 

170 
140 

15 
65 
69 

* Identity in Dames & Moore/Radian (1984) likely to be in error, probably 
1-Mthyl lndene. 

SOURCE: Data from Daaes & Moore/Radian 1984, reported by Voodvard-Clyde 
Consultants 1985. 
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Table 2-5 

Summary of Analytical Results for Pond lC 

Compound 

Naphthalene 
Ethyl benzene 
Benzene 
Styrene 
Polystyrene 
Polymethylstyrene 
Chromium 
Copper 
Cadmium 
Nickel 
Lead 
Zinc 
1,4-Diethylbenzene 
1,3-Diethylbenzene 
Cyclohexylbenzene 

Components of Pond 1C 

!ange (ppm) 

0-6,030 
0-78 
0-68 
0-230 
0-2,120 
0-290 
0-590 
0-75 
0-1 
0-63 
0-31 
0-30 

" " " 
H • major coaponent, not quantified by laboratory analyses. 

Source: Reviev of DOBS files, based upon past sampling by 
Cadillac-Fairview (Voodvard-Clyde Consultants 1985). 
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Table 2-6 

Summary of Analytical Results for Sump 2E 

Su11p 2E Vaste 
(15 foot depth) 

Species Detected Concentration (ug/g) 

Xylene * 
c4 substituted benzene 
c4 substituted benzene. 
c6 substituted benzene 
Cyclohexylbenzene * 
1,1-Ethylidene-bis-benzene 
Biphenyl 
Naphthalene-1-phenyl 
Diphenylthiophene 
Benzene 
Ethylbenzene 
Toluene 
Fluoranthene 
Naphthalene 
Phenanthrene 
Fluorene 
Benzene-1,1-(methyl-1,2-

ethanediyl)bis 
Phenyl naphthalene 
Bexanedioic acid dioctyl ester 

430 
480 
180 

70 
230 
82 
41 
70 
4:\ 

66,000 
50,000 

940 
68 

250 
1000 
. 79 

* Tvo values for these compounds vere reported. 

SOURCE: Data reported in Dames & Hoore/Radian 1984. 

2-17 
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Sump 2E Soil 
(35 foot depth) 

Concentration (ug/1) 

8500 
3200 
5600 

950 
4100 

2000,900 

24,000 
18,000 

460 
16 
63 

260 
34 

670 
460 
290 
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Table 2-7 

Summary of Components Found in Bog 12 

Compound 

Benzene 
Hethylcyclohexane 
Tetrahydrothiophene 
(1-Hethylethyl)benzene 
(1-Hethylpropyl)benzene 
1,4-Diethylbenzene 
1,3-Diethylbenzene 
1,3,5-Triethylbenzene 
Cyclohexylbenzene 
1,1'-Biphenyl 
trans-1,3-Dimethylcyclopentane 
cis-1,3-Dimethylcyclopentane 
Ethenylbenzene 
1,2,4-Trimethylbenzene 
(1,1-Dimethylethy1)benzene 

Range (ppm) 

110 

" " " H 

" H 

" " " " " " " " 
H • Major component, but not quantified during laboratory ana~yses. 

Source: Reviev of DORS files, based upon past sampling for 
Cadil1ac-Fairviev (Voodvard-Clyde Consultants 1985) • 
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0 
0 
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~ u"-" 
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.·.[1~~~··· .. 

0 

0 

1ton1tor 

Woll 

DA-1 

,I BAT Probe I 

DA-111 

11ton1tor Wel11 

DA-111 

Cfton1tor Well 1 

DA-28 

lilA% ftonitn 
Point I 

DA-2A 

llloaitor WeUI 

10-12-11 

10-U-11 

10-17-11 

09-09-11 

09-21-11 

10-12-11 

10-13-11 

10-17-11 

10-12-11 

10-13-11 

10-17-11 

11-09-11 

11-30-11 

Toblo 4-1 

WATER LEVELS OF CLUSTER DA-1 AND DA-2 WELLS 

Depth or lloosuroaont 

1reot bqstelovotlon•! 

56.0/-31. O• 

n.ot-47.o 

12.0/-Sl.O 

1~1.25/-76.25 
ll,I.Ot-2U.O 

215.0 1-UO.Ot 0 

2U.O 1-190.01 

2U.O 1-UO.OI 

295.0 1-270.01 

295.0 1-270.0 I 

2U.O 1-210.01 

199.0 1-124.01 

272.0 1-197.01 

Depth to Groundwater 
•roet bgs/ohvohon• I 

46.49 1-21.491 

45.75 1-20. 7!!>1 

46.4) 1-2l.HI 

U.7S 1-23.7~1 

56.11 1-31.111 

41. 1-ll.l 

41 . 50 1-23. SO I 

41.50 1-23.501 

56.25 1-31.251 

55.50 1-30.501 

55.11 1-)0.111 

100.27 1-75.271 

101.0 1-76.01 

• fool bolov 9rouncl lurrlcotoppro•l•ote elovot&on obove •e•n ••• level 

llollflo-r 

lollUo-r 

llollflo-r 

Bollflo-rtG•9e 

Lyn-ocl 

Lynwood 

Lynwood 

t.ynvoocl 

.... , ... 
Surtace/G•q• 
Lynvood-Sllverado 

"•rqed Surface/ 
Gaqe/Lynvood-Sllverado 

· •·· water lovola -re -••urod ot these depth• vltb BAT probo dur1n9 dulhnq ot DA-1 clustor: 
eEcopt 10-17-11 asooure .. nt. vh&ch to fro• tbe per .. nont IAT aon&tor&nq point. 

•· ell doptb of -••uro .. nt• for aon1tor vello are fro• a1cl-po1nt or well screen 

-<,- --- .-- ~- ~: -. 

---~-' 

4-1) 
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J. VATER QUALITY OP DEL AHO VICIRITY 

A total of eight monitor wells have been installed by previous 

investigators on the Del Amo site, all of which are screened in the 

unconfined aquifer. The wells are screened across either the Bellflower 

silt or the Bellflower'Gage sand beneath the silt. Vell locations are 

shown on Plate 1 and well construction details for these aonitor wells, 

as vell as the two production wells sampled, are given in Table 5-l. 

The first monitor wells on the site, DM-1, DM-2, DH-3, were installed by 

Dames & Moore/Radian Corporation and sampled in February 1984. Vells 

DM-1 and DK-2 were installed to the north of the waste disposal areas and 

DM-3 (see Plate 1). The groundwater gradient was determined by Dames & 
Moore to be 0.0015 foot/foot to the south-southeast. The analytical 

results of the Dames & Moore sampling shoved that upgradient well DH-1 

had very high concentrations of benzene (750,000 ppb), toluene (2600 

ppb), and ethylbenzene (4000 ppb), while dovngradient vell DM-3 had only 

9600 ppb of benzene, 52 ppb of e.thylbenzeue, and 7 ppb of toluene. Vell 

DM-2, which VCC also shoved to be upgradient, contained the smallest 

amounts of these che~icals. 

Additional wells, P1, P2, P3, Gl, and G2, vere installed and sampled by 

Voodvard-elyde Consultants (VCC) for the California Department of Health 

Services. vee also found the groundwater gradient to be 0.0016 to 0.0018 

foot/foot to the southeast. Based on the gradient determinations, wells 

DH-1, DH-2, and P2 are upgradient wells of the waste disposal area and 

wells DH-3, P1, P3, G1 and G2 are dovngradient. The results of the vee 

sampling vere somewhat different from those of Dames & Moore, in that 

they found both DH-1 and DH-2 to contain higher concentrations of benzene 

(380,000 ppb and 240,000 ppb respectively) than DM-3 (5,200 ppb benzene). 

The sample from vell P1 vas of floating product in the vell. It 

contained very high concentrations of benzene (700,000 ppb), 

chlorobenzene (300,000 ppb), ethylbenzene (300,000), and total xylenes 

(140,000 ppb). Vells Gl, G2, and P3 did not contain signigicant 

contamination • 

This contaminant distribution is probably an artifact of the 

configuration of the old chemical plants relative to the waste disposal 

area; the plants vere located north of. the waste pits, and any 

leaks/spills from chemical process vessels and storage tanks would 

account for the present contaminant distribution. 

Five boreholes vere drilled at the Del Amo site by E & E FIT between 

September and December 1988. Monitor vell cluster DA-1 is immediately 

downgradient of the Del Amo site, while cluster DA-2 is 2 ~iles to the 

southwest of the site. Groundwater sampling vas performed during 

drilling activities, using the BAT groundwater sampling probe. In 
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6. HAZARD RANJG:NG SYSTEit FACfORS 

The folloving factors are used to evaluate hazardous waste sites using 
the U.S. EPA's Hazard Ranking System (HRS). The HRS is used to 
quantitatively determine the relative threat to human health and the 
environment posed by hazardous vaste sites. 

6.1 OBSERVED RELEASE 

An observed release of contaminants to the aquifer of concern (Lynvood 
aquifer) was documented in the results of sampling at the Del Amo site, 
through interconnection of the Lynvood aquifer vith the Gage aquifer. 
An observed release of napthalene, 2-methylnapthalene, and phenanthrene 
to the Bellflower/Gage aquifer vas documented at vell Pl. The 
Bellflover/Gage is hydraulically connected to the Lynwood aquifer within 
2 miles of the site. By documenting hydraulic connection betveen the 
Bellflover/Gage and the.Lynvood, an observed release to the 
Bellflover/Gage also doq.1merits an observed release to the Lynwood. 

No observed release to the air or surface •ater vas documented. 

6.2 DIRECT CONTACT· 

The potential for injury by direct contact •ith hazardous substances at 
the facility is not likely, as the surface impoundments containing the 
vastes have been covered vith an engineered cap averaging 5 feet thick. 

6.3 VASTE TYPE 

Yastes produced from manufacturing of butadiene, styrene, and styrene 
butadiene rubber vere deposited in tvo sets of on-site surface 
impoundments (waste bogs). Bog •1 contained three evaporation ponds 
(1A, 1B, lC), while Bog •2 vas· comprised of six sumps (2A-2F). Yastes 
included heavy oil sludge from propane cracking/ethylene production and 
sulfur tar oil from styrene production. 

Sampling of the Del Amo site Bog #1 and Bog •2 identified low levels of 
halogenated hydrocarbons and high levels of total volatile aromatics and 
total polynuclear aromatics in many of the ~aste samples. 

ll 6.4 VASTE QUANTITY 

1 
·I 

t. 
I 

The vaste quantity vas calculated as a volu~e fro~ the size of the 
surface impoundments. Depths of each sump ranged from approximately 
8-28

2
feet, while the surface area ranged from approximately 1,025-22,040 

feet . Based on the analYtical result~ of •hp ~oil ~~~ples collected 
during boti:t&, Da"ll<!S & t~c:Jre estimate-: ~I.e .,a<;t~ quantity in Bo~s 111 and 
12 to be approximately 16,000 cubic yards (1?84). 
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6.5 GROUNDWATER 

The aquifer of concern is the Lynvood, vhich is used as a local drinking 
water source. An observed release of contaminants to the Gage aquifer 
vas documented during this investigation. Because the Gage and Lynvood 
aquifers vere shown to be interconnected within 2 miles of the Del Amo 
site, this observed release to the Gage is also considered an observed 
release to the Lynwood aquifer. 

At the DA-1 vell cluster site, core samples from the pilot boreholes 
confirmed that the Bellflower and Gage are one continuous vertical unit. 
Depth to groundwater in the Bellflower/Gage aquifer ranges from 47 to 57 
feet ,belov ground surface (bgs). The average saturated thickness of 
this aquifer is 170 feet. No extensive clay layers vere encountered 
during drilling activities. Clay layers observed during drilling vere 
typically 2 to 4 feet thick, and contained silt and sand clasts. These 
sand clasts and interbeds, coupled vith stratigraphic similarity to 
nearby sites of k.novn contamination in the Gage (Metcalf & Eddy, 1986, 
1987), document the fact that these thin clay units do not make up an 
effective aquitard between the Bellflower and Gage units. Approximately 
42 feet of clay and silt separate the Gage and Lynwood aquifers at this 
location. 

The DA-2 vell cluster site vas chosen to document interconnection 
between the aquifers within a 2-mile radius of the Del Amo site. 
Continuous cori.ng of thhe borehole at this site confirmed the merging of 
the Bellflower/Gage aquifer vith the Lynvood aquifer, into a single 
vertically continuous unit, since sands vere encountered from near 
ground surface to a depth of 400 feet. The depth to groundwater ranges 
from 95 to 101 feet bgs. 

The Lynwood aquifer is used to supply drinking vater in the Torran~e 
area, although these drinking vater vells are usually perforated in 
other aquifers as vell, The City of Torrance operates tvo municipal 
wells, Torrance 14 (4S/14V-10k02) and Torrance IS (4S/14V-10k03), within 
0.5 •iles of the DA-2 site. Both of these vells are screened in the 
Lynvood and Silverado aquifers. The Torrance vells are generally pumped 
only fro• Hay until October each year and provide 12% of the total vater 
supply of Torrance (personal communication, c. Schiach, City of 
Torrance, 5/19/89). The vater from these vells serves between 25,000 
and 30,000 people. 

6.6 SURFACE VATER 

The nearest surface vater body to the site is the Los Angeles Flood 
Control District's (LAFCD) Torrance Lateral vhich is approximately 0.25 
miles southeast of the site. The Torrance Lateral flovs east 
approximately 0.75 miles vhere it joins the LAFCD Dominguez Channel. 
The channels are not used for drinking vater or irrigation purposes; 
they are not used for recreational purposes, and there are no sensitive 
environments along the pathvay. 
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